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VACUUM ASSISTED CLOSURE 
PAD WITH ADAPTATION FOR PHOTOTHERAPY 

BACKGROUND OF THE INVENTION 
RELATED APPLICATION: 

5 The present invention claims the benefit, under 35 U.S.C. § 1 19(e), of the filing of 

U.S. provision patent application Serial No. 60/127,936 filed April 6, 1999. 

FIELD OF THE INVENTION: 

The present invention relates to the healing of wounds. More particularly, the 
10 invention relates to a vacuum assisted wound closure system wherein a foam pad is 
modified to facilitate wound healing by including phototherapy compatible optical fibers. 

BACKGROUND OF THE INVENTION: 

Wound closure involves the inward migration of epithelial and subcutaneous 
15 tissue adjacent the wound. This migration is ordinarily assisted through the inflammatory 
process, whereby blood flow is increased and various functional cell types are activated. 
Through the inflammatory process, blood flow through damaged or broken vessels is 
stopped by capillary level occlusion, whereafter cleanup and rebuilding operations may 
begin. Unfortunately, this process is hampered when a wound is large or has become 
20 infected. In such wounds, a zone of stasis (i.e. an area in which localized swelling of 
tissue restricts the flow of blood to the tissues) forms near the surface of the wound. 

Without sufficient blood flow, the epithelial and subcutaneous tissues surrounding 
the wound not only receive diminished oxygen and nutrients, but are also less able to 
successfully fight bacterial infection and thus are less able to naturally close the wound. 
25 Until recently, such difficult wounds were addressed only through the use of sutures or 
staples. Although still widely practiced and often effective, such mechanical closure 
techniques suffer a major disadvantage in that they produce tension on the skin tissue 
adjacent the wound. In particular, the tensile force required in order to achieve closure 
using sutures or staples causes very high localized stresses at the suture or staple insertion 
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point. These stresses commonly result in the rupture of the tissue at the insertion points, 
which can eventually cause wound dehiscence and additional tissue loss. 

Additionally, some wounds harden and inflame to such a degree due to infection 
that closure by stapling or suturing is not feasible. Wounds not reparable by suturing or 
5 stapling generally require prolonged hospitalization, with its attendant high cost, and 
major surgical procedures, such as grafts of surrounding tissues. Examples of wounds not 
readily treatable with staples or suturing include large, deep, open wounds; decubitus 
ulcers; ulcers resulting from chronic osteomyelitis; and partial thickness burns that 
subsequently develop into full thickness burns. 

10 As a result of these and other shortcomings of mechanical closure devices, 

methods and apparatus for draining wounds by applying continuous negative pressures 
have been developed. When applied over a sufficient area of the wound, such negative 
pressures have been found to promote the migration toward the wound of epithelial and 
subcutaneous tissues. In practice, the application to a wound of negative gauge pressure, 

15 commercialized by Applicant under the designation "Vacuum Assisted Closure" (or 
"V.A.C.") therapy, typically involves the mechanical-like contraction of the wound with 
simultaneous removal of excess fluid. In this manner, VAC therapy augments the body's 
natural inflammatory process while alleviating many of the known intrinsic side effects, 
such as the production of edema caused by increased blood flow absent the necessary 

20 vascular structure for proper venous return. 

While V.A.C.® therapy has been highly successful in the promotion of wound 
closure, healing many wounds previously thought largely untreatable, some difficulty 
remains. Because the very nature of V.A.C. therapy dictates an atmospherically sealed 
wound site, the therapy must often be performed to the exclusion of other beneficial, and 

25 therefore desirable, wound treatment modalities. One such excluded modality is 
phototherapy - a method for wound treatment wherein appropriate wavelengths of light 
are directed into or about the wound bed. 

Phototherapy has to date been regarded as impossible or at least impracticable in 
combination with V.A.C. therapy due to the utilization of opaque materials in the 

30 administration of V.A.C. therapy. In particular, the use of an opaque foam pad for within 
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the wound site, as is known to those of ordinary skill in the V.A.C.-related arts, requires 
that the V.A.C. therapy be disrupted and the dressings removed in order that phototherapy 
can be performed. Because phototherapy and the like are nonetheless desirable in 
combination with V.A.C. therapy, it is a primary object of the present invention to 
5 provide a V.A.C. therapy wound dressing that is compatible with such therapies. 

It is a further object of the present invention to provide such a dressing that is also 
readily adaptable to a variety of wound sizes and shapes and that requires no inordinate 
modification of known procedures for or administration of V.A.C. therapy. 

It is yet a further object of the present invention to provide such a dressing that is 
10 economical and disposable, but also safe for general patient use. 

SUMMARY OF THE INVENTION: 
In accordance with the foregoing objects, the present invention - a modified 
vacuum assisted wound closure system adapted for concurrent applications of 
phototherapy - generally comprises a foam pad for insertion substantially into the wound 
15 site and a wound drape for sealing enclosure of the foam pad at the wound site. 
According to the invention, the foam pad is modified to comprise an optical pigtail, 
whereby a desired wavelength of light may be directed into and about the wound site. 
Although the foam pad is placed in fluid communication with a vacuum source for 
promotion of fluid drainage, as known in the art, the addition of the optical pigtail is 
20 noninvasive to the known V.A.C. therapy and requires no modification thereof. 

According to the preferred embodiment of the present invention, the foam pad 
preferably comprises a highly reticulated, open-cell polyurethane or polyether foam for 
good permeability of wound fluids while under suction, as previously known in the art. 
However, the foam pad of the present invention is also provided with an optical pigtail. 
25 This optical pigtail comprises an optical fiber that has been formed to fan into a plurality 
of sections, much like a capillary vessel system. The fibers of the most distal fanned 
sections, which are implanted in the foam pad at its base, are provided with tiny optical 
slots, preferably oriented away from the foam pad and toward the wound site. 

Each optical slot is made by stripping the cladding from the optical fiber in the 
30 desired areas of the fanned sections. In this manner, the slots form slot radiators, each of 
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which is thereby adapted to illuminate a portion of the wound site. Because it is often 
necessary to trim the foam pad in ordinary preparation for V.A.C. therapy wound 
treatment, the optical fibers preferably comprise plastic cores and claddings, which is 
appropriate for those wavelengths in the visible and near infrared as are typically utilized 
5 in phototherapy applications. One such material as may be employed is acrylic, which is 
inexpensive and easy to cut, but those of ordinary skill in the art will recognize many 
substantial equivalents, such as styrene, which although more expensive and brittle, may 
also suffice if an ultraviolet application is required. Other materials and adaptations may 
be utilized in alternative embodiments. The particulars of such alternatives will depend 
10 on the particularities of the applications and on the wavelength, intensity and other 
properties of the electromagnetic energy being delivered in conjunction with the V.A.C. 
therapy. 

L :f Upon placement of the pad, having the optical pigtail embedded therein, the 

131 wound drape is firmly adhered about the V.A.C. therapy suction hose as well as the 

15 extending optical fiber to prevent vacuum leakage. In use the V.A.C. therapy is 
'2 conducted as known and, if desired, phototherapy is added by simply illuminating the 

y Q optical slot radiators through the fiber. In this manner, phototherapy may be conveniently 

q combined with existing V.A.C. therapies, without loss of V.A.C. therapy performance 

X and without inconvenience or overly increased cost. 

20 Finally, many other features, objects and advantages of the present invention will 

O be apparent to those of ordinary skill in the relevant arts, especially in light of the 

foregoing discussions and the following drawings and exemplary detailed description. 
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BRIEF DESCRIPTION OF THE DRAWINGS: 

Although the scope of the present invention is much broader than any particular 
embodiment, a detailed description of the preferred embodiment follows together with 
illustrative figures, wherein like reference numerals refer to like components, and 
5 wherein: 

Figure 1 shows, in partially cut away perspective view, the preferred embodiment 
of the present invention as applied to a mammalian wound site; and 

Figure 2 shows, in partially cut away perspective view, the modified foam pad of 
the invention of Figure 1. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT: 

Although those of ordinary skill in the art will readily recognize many alternative 
embodiments, especially in light of the illustrations provided herein, this detailed 
description is exemplary of the preferred embodiment of the present invention, the scope 
of which is limited only by the claims which may be drawn hereto. 

15 Referring now to the figures, the present invention 10 is shown to generally 

comprise a foam pad 1 1 for insertion substantially into the wound site 12 and a wound 
drape 13 for sealing enclosure of the foam pad 1 1 at the wound site 12. According to the 
invention, the foam pad 11 is modified to comprise an optical pigtail 14, whereby a 
desired wavelength of light may be directed into and about the wound site 12. After 

20 insertion into the wound site 12 and sealing with the wound drape 13, the foam pad 1 1 is 
placed in fluid communication with a vacuum source for promotion of fluid drainage, as 
known to those of ordinary skill in the art. Although the foam pad 1 1 is modified from 
prior art pads in that the pad 1 1 of the present invention comprises the optical pigtail 14, 
the optical pigtail 14 is noninvasive to the known V.A.C. therapy and requires no 

25 modification thereof. 

According to the preferred embodiment of the present invention, the foam pad 11, 
wound drape 1 3 and vacuum source are implemented as known in the prior art, with the 
exception of those modifications to the foam pad 1 1 detailed further herein. Each of these 
components is detailed in U.S. patent application Serial No. 08/517,901 filed August 22, 

30 1995. By this reference, the full specification of U.S. patent application Serial No. 
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08/517,901 ("the 4 901 application"), including the claims and the drawings, is 
incorporated herein as though now set forth in its entirety. 

As detailed in the '901 application, the foam pad 1 1 preferably comprises a highly 
reticulated, open-cell polyurethane or polyether foam for good permeability of wound 

5 fluids while under suction. As also detailed in the '901 application, the foam pad 11 is 
preferably placed in fluid communication, via a plastic or like material hose 15, with a 
vacuum source, which preferably comprises a canister safely placed under vacuum 
through fluid communication, via an interposed hydrophobic membrane filter, with a 
vacuum pump. Finally, the '901 application also details the wound drape 13, which 

10 preferably comprises an elastomeric material at least peripherally covered with a pressure 
sensitive, acrylic adhesive for sealing application over the wound site 12. 

According to the preferred method of the present invention, those components as 
are described in the '901 application are generally employed as known in the art with the 
exception that the foam pad 1 1 is provided with an optical pigtail 14. Referring to figure 

15 2, this optical pigtail is shown to comprise an optical fiber 16 that has been formed to fan 
into a plurality of sections 17, much like a capillary vessel system. The fibers of the most 
distal fanned sections 17, which are implanted in the foam pad 11 at the base 18 of the 
pad 11, are provided with tiny optical slots 19. Preferably, the provided slots 19 are 
oriented away from the foam pad 11, toward the wound site 12 when the pad 11 is in 

20 place. 

Each optical slot 19 is made by stripping the cladding from the optical fiber 16 in 
the desired areas of the fanned sections 17. In this manner, the slots 19 form slot radiators 
20, each of which is thereby adapted to illuminate a portion of the wound site 12. Because 
it is necessary to trim the foam pad 11 in preparation for V.A.C. therapy wound 

25 treatment, the optical fibers 16 preferably comprise plastic cores and claddings, which is 
appropriate for those wavelengths in the visible and near infrared as are typically utilized 
in phototherapy applications. One such material as may be employed is acrylic, which is 
inexpensive and easy to cut, but those of ordinary skill in the art will recognize many 
substantial equivalents, such as styrene, which although more expensive and brittle, may 

30 also suffice if an ultraviolet application is required. 
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Upon placement of the pad 1 1, having the optical pigtail 14 embedded therein, the 
wound drape 13 is firmly adhered about the V.A.C. therapy hose 15 as well as the 
extending optical fiber 16 to prevent vacuum leakage. In use the V.A.C. therapy is 
conducted as known and, if desired, phototherapy is added by simply illuminating the 
5 optical slot radiators 20 through the fiber 16. In this manner, phototherapy may be 
conveniently combined with existing V.A.C. therapies, without loss of V.A.C. therapy 
performance and without inconvenience or overly increased cost. 

While the foregoing description is exemplary of the preferred embodiment of the 
present invention, those of ordinary skill in the relevant arts will recognize the many 

10 variations, alterations, modifications, substitutions and the like as are readily possible, 
especially in light of this description and the accompanying drawings. For example, the 
known foam pad 1 1 as presently implemented may be entirely replaced with a plasticized, 
acrylimide foam, whereby light may be directly transferred therethrough and into the 
wound site 12. Other embodiments may utilize an electrical current through a coiled 

15 conductor (or other form of electromagnetic energy emitter) coupled with or embedded in 
pad 1 1 in order to generate any desired form of electromagnetic energy. In any case, 
because the scope of the present invention is much broader than any particular 
embodiment, the foregoing detailed description should not be construed as a limitation of 
the scope of the present invention, which is limited only by the claims that may be drawn 

20 hereto. 
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Accordingly, the following is claimed. 

1 . A pad suitable for use in vacuum assisted wound closure therapy that also 
comprises means for providing phototherapy. 

2. A pad according to claim 1 wherein said pad transmits electromagnetic 
5 radiation in a significant portion of the spectrum between approximately 300nm and 

approximately 1500nm. 

3. A pad according to claim 2 wherein said pad is comprised of a plasticized, 
acrylimide foam. 

4. A pad according to claim 1 wherein said pad comprises a highly 

10 reticulated, open-cell foam selected from the group consisting of polyurethane and 
polyether. 

5. A pad according to claim 1 wherein said phototherapy means comprise an 
optical fiber. 

6. A pad according to claim 5 wherein said fiber comprises a plurality of 
1 5 optically transmitting fibers. 

7. A pad according to claim 1 wherein said means for providing 
phototherapy comprise an optical pigtail. 

8. A pad according to claim 7 wherein said pigtail comprise a plurality of 
optical fibers. 

20 9. A device enabling the concurrent application of negative pressure therapy 

and the delivery of electromagnetic energy to a wound, comprising a pad situated within 
said wound, vacuum drainage means, an air tight drape providing a seal about said pad, 
and an energy emitter integrally incorporated within said pad. 

10. A device according to claim 9 wherein said energy emitter comprise 
25 optical slots. 

11. A method of providing concurrent vacuum assisted closure therapy and 
phototherapy comprising negative pressure application means having phototherapy means 
integrated therein. 

12. A method according to claim 1 1 wherein said phototherapy means 
30 comprise optical slots. 
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ABSTRACT OF THE DISCLOSURE: 

A modified wound closure system adapted to concurrently deliver phototherapy to 
a wound generally comprises a foam pad for insertion substantially into the wound site 
and a wound drape for sealing enclosure of the foam pad at the wound site. The foam pad 

5 is modified to comprise an optical pigtail, whereby a desired wavelength of light may be 
directed into and about the wound site. The foam pad is placed in fluid communication 
with a vacuum source for promotion of fluid drainage. The foam pad comprises a highly 
reticulated, open-cell polyurethane or polyether foam for good permeability of wound 
fluids while under suction and is also provided with an optical pigtail. The optical pigtail 

10 comprises an optical fiber that has been formed to fan into a plurality of sections. The 
fibers of the most distal fanned sections, which are implanted in the foam pad at its base, 
are provided with tiny optical slots, oriented away from the foam pad and toward the 
wound site. Each optical slot is made by stripping the cladding from the optical fiber in 
the desired areas of the fanned sections to form slot radiators. Because it is necessary to 

15 trim the foam pad in preparation for therapy, the optical fibers comprise plastics, such as 
acrylic or styrene. Upon placement of the pad, having the optical pigtail embedded 
therein, the wound drape is firmly adhered about the VAC therapy suction hose as well as 
the extending optical fiber to prevent vacuum leakage. 
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